Inhibition of osteoblastic metalloproteinases in mice prevents bone loss induced by oestrogen deficiency.
Matrix metalloproteinases (MMPs) are key mediators in extra-cellular matrix remodelling and implicated primarily in bone growth, and particularly in osteoclastic bone resorption. We hypothesise that MMPs have a role in the increased bone remodelling resulting from oestrogen deficiency. Transgenic (TG) mice overexpressing TIMP-1 in their osteoblastic cells and their wild-type (WT) littermates were ovariectomised. One month after surgery, bone mineral density (BMD) and bone microarchitecture were assessed. Primary cells from WT and TG mice were used to determine how TIMP-1 affects osteoclast and osteoblastic cells. The reduction of BMD induced by ovariectomy in WT mice was not observed in the transgenic mice. The transgene overexpression also dampened the post-ovariectomy increase in bone resorption in contrast to the WT mice. In vivo, osteoclastic surfaces and D-pyridinoline were not increased in TG mice, and ex vivo, the differentiation of osteoclasts from TG bone marrow precursor cells were unaffected by in vivo oestrogen deficiency or treatment. We showed also that TIMP-1 overexpression reduces and delays the osteoblastic proliferation and differentiation respectively, and reduced the generation of the active form of TGFbeta1 in the supernatant of TG osteoblasts. Our findings support the hypothesis that in vivo inhibition of osteoblastic MMPs prevented the bone loss induced by oestrogen deficiency, with a significant decrease in bone resorption. This effect was presumably resulting from (1) a direct inhibition of osteoclastic resorption activity by the TIMP-1 and (2) the modification in the local activation of extra-cellular signalling factors such as TGFbeta1 and the OPG/RANKL ratio.